CK2-dependent phosphorylation positively regulates stress-induced activation of Msn2 in Saccharomyces cerevisiae.
CK2 is a highly conserved Ser/Thr protein kinase involved in a large number of cellular processes. Here, we demonstrate that CK2-dependent phosphorylation positively regulates Msn2/4, the general stress response transcriptional activators in Saccharomyces cerevisiae, in response to various types of environmental stress conditions. CK2 overexpression elicits hyperactivation of Msn2/4, whereas deletion of one of the CK2 catalytic subunits, especially CKA2, leads to reduced transcriptional activity of Msn2/4 in response to glucose starvation, H2O2, and lactic acid. The CKA2 deletion mutant also shows increased stress sensitivity. CK2 phosphorylates Ser194 and Ser638 in Msn2 and replacement of Ser638 with alanine leads to reduced Msn2 activity upon stress and reduced tolerance to H2O2 and lactic acid. CKA2 deletion mutant shows shorter nuclear retention time of Msn2 upon lactic acid stress, suggesting that CK2 might regulate nuclear localization of Msn2. However, Msn2S194A, S638A mutant shows normal nuclear import and export patterns upon stress, suggesting that CK2 might positively regulate the general stress response not only by direct phosphorylation of Msn2/4, but also by regulating cellular translocation machinery.